A gricultu re is a risky profession.
In 1985, the U.S. Bureau of Labor Statistics estimated the accident rate for agricultural production to be 12.7 cases of injury and illness per 100 full time workers who worked a total of 200,000 employee hours on the farm. This estimate excludes unpaid family workers, self employed farmers, and farms with fewer than 11 employees. The farm accident rate is second only to construction work, making farming the second most dangerous occupation in the United States (National Safety Council, 1981; 1986) .
One purpose of this descriptive study was to examine and update the demographic features , types of injuries, severity of injuries, and mechanisms of injury among farm families and their workers in a representative farm county in South Carolina over a 1 year period during [1988] [1989] . A representative of the National Safety Council reported no immediate plans to continue collecting farm accident data because of problems encountered with the process, which was almost exclusively interviews (personal communication, T.A. Miller, Statistics Department, National Safety Council, Chicago, IL, 1988) . Thus, a second purpose of this study was to develop a mail out questionnaire that could be used to collect data on farm family demographics and farm work related accidents.
Poison gas spraying under plastic covering.
LITERATURE REVIEW
Farm accident facts have been difficult to collect because of the wide array of farm family and non-family involvement in farming practices. It is difficult to identify just who farm families and workers are, and what roles they play in the agricultural process.
Many farms are owned and operated by a farm family, with family members assisting the principal farmer with the farm work at various periods and time spans. Many farms use seasonal workers, migrant workers, and occasional hired hands to assist with the farm operation during peak harvest periods throughout the year. Research also has shown that farm accidents occur in a surprisingly large number of children, placing these younger family members at risk for farm injuries and illnesses (Cogbill , 1985) .
Furthermore, estimates indicate that children under age 16 constitute 25% of the farm work force that may or may not be counted in the farm accident statistics (Rivara , 1985) . Despite these unique features of farming, few researchers have studied farm related injuries and illnesses, including injuries to children.
Machinery is involved in approximatel y half of all farm injuries and one quarter of farm work injury deaths Farm Accidents (Simpson, 1984) . Forklift related injuries are also common. Over 34,000 work related injuries involving forklift trucks were treated in the United States in emergency departments in 1985 (National Safety Council, 1988) . Seventy percent of these forklift injuries (approximately 23,800) involved workers who were age 35 or younger, and 90% of those workers (approximately 30,600) were male.
Other agricultural machines most commonly associated with injuries are combines with grainheads, balers, auger elevators, harvesters, corn pickers, and power take off mechanisms. Sixty-seven percent of injuries involving these and other machines resulted in severe, permanent, and even fatal injuries (National Safety Council, 1987) .
Tractor overturns also are commonly associated with farm machinery injuries and death. Tractor overturns had the highest fatality rate for tractor accidents occurring on farms in 1987, accounting for 52% of all on the farm tractor fatalities, with an estimated 500 tractor related deaths on farms nationwide (National Safety Council, 1988) .
Another area of farm related injuries involves farm animals. The cow; horse, and pig remain vital to agriculture and farming practices. Handling these animals places farm workers at risk for injury and/or illness. A 31 state survey conducted in 1980-1981 by the National Safety Council found that animals were involved in 18% of the total work related injuries reported, with almost two thirds of the animal accidents involving cows (37%) and horses (26%) (National Safety Council, 1982) .
Additional agents of farm accidents include trucks and other vehicles, hand tools, power tools, household items, chemicals, and garden equipment. Accidents that involve an agent frequently include falls, jumps, lifting, and sitting, among others (Cordes, 1988) .
National Farm Accident Survey
In 1981, the National Safety
Council in Chicago conducted a sur-
The farm accident rate is second only to construction work, making farming the second most dangerous occupation in the United States.
vey of farm accidents in 31 states (National Safety Council, 1982) . The survey reported a total of 4,612 farm related injuries occurring on the 31,398 farms represented by the 31 states during a 1 year period. The farm accident rate reported as a result of this survey was 14.69%. Peak times for farm accidents were 10:00 a.m. 00%), and 2:00 p.m. to 5:00 p.m. (25%). Men were involved in eight of every 10 injuries, with the most common injuries being cuts and fractures (40%) to the leg 02.5%), finger 00.3%), and foot 00%). Of the 4,612 reported injuries, 75% were farm work related, while 21% were farm leisure related; 4% were not identified. The most involved age groups of persons injured were 25 to 44 years old; 15 to 24 year olds were second; 45 to 64 year olds, third; and 5 to 14 year olds, fourth.
The most commonly reported causes of injuries in this survey were persons being struck by something, falling from a different level, or falling against an object. Agricultural machinery and farm animals were reported as being the most often involved in farm injuries.
South Carolina State Farm
Accident Survey Clemson University's Cooperative Extension Service participated in the National Safety Council's 1981 study, but was not included in the final 31 state report. Therefore, the Clemson University Extension Service reported the South Carolina farm accident survey findings for their state (Davis, 1983) . This report was the first recognized attempt by South Carolina to gather farm accident information on a state wide basis. A random sample of farms in 18 of South Carolina's 46 counties was used in the study.
Extension homemaker club members in the state performed door to door interviews. A total of 1,169 farms were surveyed, with 116 accidents reported (9.92% accident rate) during the 1 year survey period. Men were most often injured (91.3%), and were most often between the ages of 25 to 44 (35.3%).
Sixty percent of the injuries were severe, and consisted of cuts (31%) or fractures (20%) to fingers, legs, hands, and feet (59%). The leading cause of the injuries in the South Carolina study was agricultural machinery (27.4%), followed by farm trucks 03.1 %), power tools 00.7%), and animals 0 O. 7%). 
DEVELOPMENT OF THE MAILOUT INSTRUMENTS
The researcher was unable to identify other farm accident research that had used mail-out questionnaires for data collection. Discussions with a representative of the National Safety Council in Chicago determined that most previous farm accident research data were collected by interview methods. These methods involved unusually high expenses for data collection, and made it difficult for the National Safety Council to continue to conduct farm accident research.
The researcher proceeded to investigate the development of a mailout questionnaire that could be used to collect data on farm accidents. To shorten the length and complexity of the instrument, the researcher decided to create a two part questionnaire. The first mail-out questionnaire (Farm Accident General Survey Form) was designed to identify a variety of data relative to the farm family and their farm practices.
It would be used also as the initial 
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contact with the farmers, and would assist in identifying those who constituted the study sample.
The second mail-out questionnaire (Farm Work Accident Report Form) was designed to collect data related specifically to farm accidents that occurred to each person on the farm over a specified length of time. This report form also defined an accident for the participants, and requested that a report form be completed for each occurrence on the farm/ranch during the specified period of time. Questions about injuries/illnesses were included relative to farm machinery, animals, chemicals, and hand power tools.
Methods
Orangeburg County, SC was selected by the researcher to be the representative county where the farm accident research would occur. The county is centrally located and includes a variety of farm practices representative of the state. The county is the second largest (707,840 acres) in the state, and has more land in farms (approximately 1,000 farms in 1987) than any other county.
It is the most diversified agricultural county in South Carolina, ranking second in total agricultural income ($61.3 million) and first in soybeans, dairy products, hogs, and corn. Other farm enterprises of significance are forest products, cotton, poultry, peaches, coastal Bermuda grass, watermelons, cantaloupes, cucumbers, wheat, beef cattle, and pecans. Also, alternative enterprises currently being investigated and implemented include producing strawberries, blueberries, Christmas trees, vegetables, kiwi fruit, flowers, catfish, crawfish, and stocker cattle.
Although approximately 1,000 farms were reported in Orangeburg County in 1987, the county agricultural extension agent reported that the total number of farms had declined by 1988 to approximately 800. Of the 800 farms, only 600 were believed to be active and productive. Thus, with the assistance of the county agricultural extension agent 
Demographics of Participating Farm Families
Sixty-nine of the 600 farm families participating in the research constituted an 11.5% participation rate. These 69 farm families were farmers in Orangeburg County, SC during the time of the study (April 1, 1988 to accompanied by a letter describing the research process.
Farmers were asked to complete one of the farm work accident report forms for each person injured on their farm/ranch as the injuries occurred during a 1 year period between April 1,1988 and March 31,1989 . As farmers returned the report forms, the researcher automatically mailed another blank Farm Work Accident Report, self addressed, stamped envelope, and cover letter to use in reporting any future accidents during the research period. Farmers not reporting accidents were mailed reminder letters and extra farm work accident report forms at 3 month intervals during the 12 month study period.
Farmers were given a definition of what constituted an accident, and were asked to complete a form for anyone on their farm (family member, hired or contract labor, etc.) who experienced an accident during the survey period. A reportable accident was defined as an occurrence that results in an injury requiring medical attention (including a phone call to a physician) or results in !Jz day or more of restricted activity (stay in bed, miss school or work, or reduced activities normally done by the individual).
Farmers also were given an option to have the researcher telephone them for the accident information instead of completing the written mailout questionnaire. None of the participating farm families chose to use the telephone method for reporting accidents. All of the questionnaires were coded to assure complete confidentiality of the participants and to allow for follow up mailing of additional farm work accident report forms. Percentage pate were asked to return the completed Farm Accident General Survey Form.
Sixty-nine farmers returned usable survey forms and agreed to participate in the study. Two farm work accident report forms and two self addressed and stamped envelopes were then mailed to the 69 participating farm families at the end of July 1988. The report forms were The researcher mailed the Farm Accident General Survey Form and a self addressed, stamped envelope to all 600 farm families during July 1988. The survey form was accompanied by a letter describing the research, and asking for participation in the study. Farmers willing to partici- March 31, 1989) . The size of farms of participants varied from 1 acre to 4,000 acres, with the largest percent of farms being between 101 to 500 acres (28%). Table 2 shows the size of farms in the survey.
Respondents reported 343 different crops to be a part of the farm operation for profit, with an average of five different crops being produced for profit by each participating farm family. The top agricultural crop operations reported by the participants were hogs (1), soybeans (2), cattle (3), and corn (4).
The typical ages of farm family members participating in this study were 41 to 50 year old men, and 31 to 40 year old women living on farms. The Figure illustrates the ages in years of the farm husbands and their spouses in the study. The number and ages of children who constituted the farm families in this study also were varied.
Twenty-five of the 69 farm families (36%) reported only one child at home during the study, while 14 of the 69 farm families (20%) reported two children at home. One farm family reported five children at home. The majority of children reported to be living on the farm were between the ages of 11 to 20 years (55%), while 21% of the children were less than 11 years old. Farmers also frequently reported relatives living and working on the farms with the family.
Based on the study results, the farm families were relatively small, consisting of a married couple 75% of the time, and one or two children and/or relatives living on the farm. A total of 149 farm members were reported living on the 69 farms, or an average of 2.2 family members per farm. Of the 149 family members, 96 were male (64%) and 53 were female (36%), indicating a much higher proportion of men to women living and working on farms (1.4 male:O.77 female).
The majority of farm family members were between the ages of 31 and 40 (20%), with a high percentage of members being between the ages of 11 and 20 (17%). Almost one fourth of the farm family members in this study (34 of 149, or 23%) were under 21 years of age.
Data indicated that two thirds of the participants were full time farmers performing farm related tasks up to 52 weeks per year. Educational levels of the participants were high, with 92% of the men and women high school graduates. Thirty-six percent of the participants held college degrees.
Almost three fourths of the farms (71%) reported hiring workers, with 41% of those hiring an average of six workers at a time to assist with the daily farm practices. Farmers reported hiring men much more frequently than women, with 2.73 men being hired for every woman hired. More than one fourth of all workers hired to assist with the farm operations (26%) were less than 15 years old or over 44 years old.
Farm Work Accident Findings
The 69 participating farm families reported a total of five accidents during the 12 month reporting period (April 1, 1988 to March 31, 1989 . Two of the accidents were reported in May 1988, two in October 1988, and one in January 1989. The five accidents reported from 69 farm families constituted a 7.25% accident rate in this study, compared to a 1981 national average of 14.69%, and a 1981 South Carolina state average of9.92%. The accidents reported in the study were: 1. A piece of metal broke and punctured a farmer's finger.
2.
A bee stung a farmer who suffered an allergic reaction. 3. A wire punctured a farmer's leg. 4. A nail stuck into a farmer's hand. 5. Chemicals sprayed into a farmer's face and eyes.
All of the accidents occurred while the persons were performing farm/ ranch work activities, instead of being associated with leisure or nonfarming activities. All of the injuries occurred while the persons were standing or kneeling and did not involve activities of driving, crawling, riding, or jumping. Three of the five reported accidents involved puncture wounds, with one involving an animal and one chemicals. None of the reported accidents involved agricultural equipment or farm machinery, which is not consistent with research findings of other studies.
The puncture wounds were to the hand, finger, and leg; the chemical injury involved the face and eyes. Two of the injuries were reported as being severe, and required treatment by a physician or nurse and hospital admission to correct the injury (punctured finger and punctured leg). Three of the injuries (punctured hand, bee sting, chemicals in face and eyes) were reported as being slight enough to require only bandaging, antiseptic, tetanus, and washing/fl ushing.
None of the five injuries were reported to result in permanent loss or to be fatal, but four of the five injuries did result in time lost from the indi- Table 3 illustrates the work status, age, and gender of the injured persons in relation to their injuries.
Four of the five accidents occurred in the morning hours, while only 1 accident occurred in the afternoon hours (2:00 p.m.). No relationship was found as to the day of the week the accidents occurred. Table 4 illustrates these months, days, and times in relation to the types of accidents.
The health status of all five individuals prior to their injuries was reported to be good, with none of these persons receiving regular physician care, taking medications, or being mentally or physically handicapped. Three of the injured persons reported that they administered their own first aid when the injuries occurred.
IMPLICATIONS AND RECOMMENDATIONS
The researcher believes that this research can be useful in further understanding and clarifying the farm accident problem that continues to plague the nation. The problems of conducting farm accident research are very real obstacles to gathering a clear picture of the true nature of accidents and injuries on the farm or ranch.
Farmers frequently are reluctant to report their accidents and injuries for a variety of reasons. They are accustomed to hard work and may not recognize many of the injuries on the farm as severe enough to warrant reporting. They also may be reluctant to participate in farm accident surveys because of relatively new guidelines by the Occupational Safety and Health Administration that might discourage farmers from reporting accidents. Farmers also may not participate in surveys because of the time and involvement required by existing instruments.
Regardless, too little farm accident research is being conducted in the United States today; and the research being conducted lacks completeness and elaboration of the existing situation. An accurate perception of the overall health status of farmers is hampered by lack of recent studies. It is not possible to count accurately the number of accidents or illnesses due to farm work when reporting is not required for all farms, and when some farming endeavors are not counted as farms (Cordes, 1988) The mail-out questionnaire method for data collection was not efficient or effective in gathering data needed to understand why farming is such a dangerous occupation.
Based on the results of this study, the researcher recommends re-examining the feasibility of conducting future farm accident research with qualitative methods for observation, data collection, and data analysis. Farmers seem to live with an unwritten and unstudied code of ethics and practice that may playa major role in understanding the behavior and disciplinary roots of farmers and farm accidents. Qualitative ethnography research may be an appropriate research method for attempting to interpret, explain, and predict the cultural behaviors and meanings attached to farming practices.
Examining the way of life of farmers as a sub-cultural group by participant observation and formal and informal interviewing could yield useful information about farming practices, processes, and patterns of farm life as well as resulting farm accidents. Farm families seem to have their own set of rules and beliefs-their own reality that fosters their actions. A qualitative study of farmers as a sub-cultural group seems to be the logical approach to better defining and understanding the experience of farm accidents and injuries among farm families and their workers.
Better understanding of how accidents occur and what those accidents involve will be useful to nurses and other health personnel in developing and refining interventions for the care and treatment of accident victims, as well as the development of disease prevention, health promotion, and safety programs that attempt to decrease the frequency and severity of farm accidents.
The problems of accidents and illnesses for farmers frequently are compounded by remote worksites and consequent distance from health care. The outcome of an accident or sudden illness can be worsened by delayed health care. The author believes that prevention programs for farm families and farm workers will be the key to lessening the health hazards of farming in the future. 1 Farm accident facts traditionally have been difficult to • collect because of the wide array of farm family and non-family involvement in farming practices.
2 Areas commonly involved in farm related accidents in-
• clude farm machinery, tractor overturns, farm animals, farm trucks, hand and power tools, household items, chemicals, and garden equipment.
3
Two purposes of this descriptive study were to examine, • over a 1 year period, the demographic features and types, severity, and mechanisms of injury among farm families and their workers in a representative county in South Carolina, and to develop a two part mail-out questionnaire for data collection relative to farm work related accidents.
4
The researcher concluded that farm accidents are sparsely • researched; that traditional data collection methods are difficult, expensive, and time consuming; and that mailout questionnaires are not a very effective method of collecting data relative to farm accidents, since farmers proved very reluctant to report accidents.
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The listing is an advertisement, and an opportunity for consultants to reach an audience of businesses which may desire specialized assistance in the course of their work in occupational health.
Listings will be accepted from AAOHN members only, and bills will be issued after publication. The cost of the listing is $50, with a six line maximum, or $10 per line. Only one person's name may appear in any listing, whether the consultant is an individual or part of an organization. If more than one name is to be listed, separate paid listings must be ordered.
Sample listing is as follows: Jane A. Doe, MS, RN, COHN Occupational Health Clinic, Inc.
1500 Main St. Anywhere, USA 00000 (555) 555-1212 All listings must be ordered by October 1, 1991. To place an order, or for further information, contact Donna Rosenstock, SLACK Incorporated, 6900 Grove Road, Thorofare, NJ 08086; (800) 257-8290 or (609) 848-1000; fax (609) 853-5991.
